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BJT amplifier
CE, CC, CB
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Q - point vs. application

Application 1(Q) Vee(Q) [V]
High input impedance amps 0.1-10 [uA] 0.7-5
Low noise L.f. amps 20-200 [uA] 1-5
Small signal I.f. & h.f. amps 0.2-2 [mA] 3-10
Broadband h.f. amps; low noise h.f 5-50 [mA] 5-10
Midium power L.f. amps 0.1-10 [A] 5-15
High power L.f. amps 2-10 [A] 20-200

high power h.f. & special amps 2-10 [A] 20-1200
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CE amplifier
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Potentiometric biasing
- an example
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AC & DC load line

Ic _ AC load line
-~ slop=1/(R¢)
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DC load line

12V/ (2k+2K)=lcsp=3MA
— slop=1/(Rg+R()

Boc=100

\
= — — =VE=|CQ;<RE I " _"" 1'2V -
= = [ 8.76v e
Vercaceuogy =Vee =Vie =876V |
Ve =V, Q-point is
L oacsay == =438mA | common for
RC AC & DC

(1.62mA:5.5V)




‘%;J Wroclaw University of Technology

Ebers - Moll simplified model of BJT
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CE amp AC model
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Diode - small signal dynamic resistance
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Diode - small signal dynamic resistance
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HINT:

The linear model is satisfactory for amplitudes up to 25mV
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Diode - small signal dynamic resistance

1(t) =1, +isin(wr)

U@)=U, +usin(er)
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CE amp model
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CE BJT amp
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Early voltage; establishing of r_,
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CE amp BJT model
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CE amp BJT model for midium
frequencies
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CE amp BJT model for midium
frequencies
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CE amp BJT model for medium
frequencies
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Watch please the video with example of CE
amplifier analysis
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Summary of CE amp BJT

medium frequencies
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CE amp
simple approach
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CE amp

simple approach
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CC amplifier
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CC - emiter follower
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CC - emitter follower
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AC emitter feedback
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AC emitter feedback
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2 outputs emitter feedback amp
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CB - simple approach
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CB - simple approach
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Y, and h,, parameters
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CE-CC-CB comparison

Ry =Ryl Ry 1/ B=1lg,
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CE-CC-CB

general comparison

Para- configuration
meter CE cc CB
u, . .
i, =—te High <] High
u’-‘ (10-200) (10-200)
i
s 5 g
=5 High High <1
(10-200) (10-200)
ro=2e | Medium High Low
The) (0.5k-5k) (10k-1M) (102-5002)
ulml . .
T =74 Medium Low Medium
- caC(e) (0.5k-5k) (102-5009) (0.5k-5k) 4
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e AC vs. DC load line

 Ebers - Moll BJT model

« linear transistor model

« voltage gain, effective voltage gain
» CE, CC, CB amps parameters
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Problems

« Estimate voltage gain and effective
voltage gain for given diagram of BJT CE
amplifier (known parameters: Ry,Rg;,Rg,,
RC: RL: B; (pT: ICQ: UCEQ )'

« What is the ,,emitter follower” and what
characteristic parameters it has ?

» Compare BJT amplifier in CE, CB, CC
configurations.
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